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Kauai Test Facility Two Experiment Rocket Campaign 

F.NVTRONMENTftT.   ASSESSMENT 

1.0  NEED  FOR ACTION 

SäE^^^^.^rS^B^ringand 

areas 

The Kauai Test Facility (KTF) is a /apartment of Energy (DOE^ 
owned facility located at Barking Sands on the westcoasof th 
island of Kauai, Hawaii (Figs. 1 s 2) . KTF is a tenant 
the Department of Defense's (DoD) US Navy Pacif" """^^In 
Facility (PMRF). ^Fad»inistrative^areas and principal launc 

^plation^launcning capaoilltf for"^ »ll-l.»^ -d 
5»r?fr»l-launched rockets.  Launches primarily support high 
Iltitude scientlric research and re-entry vehicle systems and 
carry experimental non-nuclear payloads. 

This environmental assessment (EA, has been P"P»"^|| ^R™? 

?sP-rrac°rfnym ^Islne SL"«?-ketf^S^.^ 

used the same motors to be used in the current two e*P*™   tal 

Ä approvals of launches , "i^^^oSS..^^"*. 
different and separate campaigns with diverse source* 

The STRYPI/LACE, designed to ^terinine the spectral 

tSe rocket campaign is scheduled for February of 1991. 

A separate experiment involving_the RAP-501 is to be flown from 
KTF on a NIKE rocket to impact in the ocean as part of the Navy s 
SISTER (Barking Sands Tactical Underwater Range) program  This 
BARSTER (Baling a«.     internal research and development 
-grarfundld^t   SE Office of -^f^- Application^within 

PInetrator
0lorwaterhentryeldBothr oSket campaigns covered hy the 

proposed action involve rail launched systems. 
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2.0 ALTERNATIVES 

2.1 NO ACTION 

The STRYPI/LACE experiment would not be flown.  The project 
sponsors, the NRL and Strategic Defense Initiative Office (SDIO) 
personnel would not be able to obtain rocket plume measurements 
from above the earth's atmosphere. 

The RAP-501 field exercise would not be conducted until a later 
date, depriving the Office of Military Application within DOE's 
Defense Programs of early access to the data that the experiment 
is designed to yield.  Rescheduling the RAP-501 would increase 
program costs because DOE would not be able to utilize SDIO 
funded deployment of operational personnel. 

2.2 THE PROPOSED ACTION 

The proposed action is to conduct a two experiment rocket 
campaign, scheduled to be flown from the KTF in February of 1991. 

Both experiments in the proposed rocket campaign would utilize 
rocket systems which have flown from the facility on numerous 
previous occasions.  Since 1965, 22 STRYPI and 117 NIKE rocket 
systems have been flown from KTF carrying a variety of 
experimental payloads.  The environmental consequences of 
utilization of the rocket motors have been addressed in previous 
environmental documentation (THORNY MERIT action description 
memorandum (ADM) and accompanying memorandum-to file (MTF) dated 
Oct. 20, 1988; the NUBE Rocket Launch ADM dated Sept. 21, 1988; 
the NIKE Powered Rocket Sled Tests ADM dated June 20, 1986) and 
are the subject of a comprehensive site-wide Environmental 
Assessment (site-wide EA) currently being prepared by the DOE. 
There have been no environmental or safety problems associated 
with the various past rocket launches at KTF. 

Hardware required at the KTF to support the STRYPI/LACE and RAP- 
501 rocket launches is shipped from Albuquerque, NM, in 
compliance with all Department of Transportation (DOT) 
regulations.  For the two subject programs, shipment will be by 
dedicated military aircraft.  This shipment will arrive directly 
at the main runway of the PMRF and be transported by trained Navy 
personnel to the KTF (a maximum over the road distance of less 
than one mile). 

Once equipment and personnel arrive at the KTF, the operation is 
timewise divided into three discrete parts as far as safety is 
concerned.  The first part involves assembly of the rocket 
systems through placement on the launcher and countdown 
rehearsals.  During this period, the rocket systems are 
physically separated from the electronics necessary for ignition 
(i.e. they are not armed).  For the programs of interest, this 



portion of the operation extends for a -.inal three wee.^eriod. 
The second part consists of the ast one»  o Qf tfae 
individual countdowns during which time arming       ^ 
rocket systems is accomplished. The third an   ^ ^ ^^ Qf 
involves the actual flight.  This time Pe     minutes for 

The third part of the launch operations l»«!™^Jf, ••£"; 
This portion begins with the successiui x«xu Navy. 
?ligh? safety a? the KTF is the -sponsib  ty of the^US^a ^ 
The PMRF is subservient to ^hePacific MISS   has prepared a 
at Pt. Mugu, CA.  Sandia National laboratories    | *and has 
flight safety package for both STRYPI/LACE ana administratively 
submitted them to the PMTC for approval. supports 
provides flight approval for operations on the PMRF ana  PP^ 
?hese operations b,.having a^fligh^. 

a^ghffa
C

f officer will 
during launch.  For STRYPI/i-AUfc# ^"

ilaunch Operations Building, 
be with Sandia personnel in the KTF Launen upe a 
Before a countdown begins for a launch, the Navy s      ed 
surveillance aircraft to look for shipping « « P     payload. 
impact areas for the -f^^f 0^ t^Navy several days 
A notice to mariners is always put out oy flight poses a 
in advance of the launch °Perat10"'  " *?!- aircraft in the 
safety hazard to any shipping located by the ^rcraft 
P£edJSded IS^/SI'is^ScS^relSSlS than.the RAP-501 aborted.  STRif I/I^^ J-» »»">-       ^-miHrips fliqht control.  it 
rocket test and an onboard computer P*°£ff g

f^? properly 
the computer malfunctions, i.e. the rocket is n  P £ proceed 
pointed, the ground command wnich permits tne tiig     * ^ 
will not be transmitted to the rocket and tne mg 
aborted, 
The operations which o-r ou.ino asse^iy of the rooKet^ste.s 

&i£ Inaction? ^^^^^^^S,   M^iy 

control ^sterns, and placement of the roc^t £ .„ 
launcher.  Finally, renears,a± <- Hazardous operations preparation f?r the actual launch  Hazardous^^ ^^ ^ 
performed include s^h -^ems^s liiti g     with these same 
cranes and hoists l^ing |f ^rements of bridgewires 
cranes and hoists, c°?"™ *xplosive devices, application of associated with the electro jxpxu        ^ th motors and 
high pressures, hanas on 0P^r tl0J .^^^ 0? safe operations is electro-explosive ^vice^ *"  Assura P as load 
accomplished th^ 
testing of all cranes, "°";~'.  , tin_ stray voltages from all 

foc^t^sylt^wifh^nf pe?s°oLir?n &K.'»rd — and 



precluding high intensity radiation sources from being utilized 
in proximity to any explosives.  Field meters in the launch area 
continually monitor for incipient lightning and detected voltage 
potentials above a prescribed threshold (2000 V/m) require 
cessation of all work on explosives in buildings which are not 
constructed as grounded metal shells. Guidance for the  _ 
application of preventive measures to assure safe operations is 
found in Sandia National Laboratories Environment Safety and 
Health Manual (SAND 88-1161) and the DOE Explosives Safety Manual 
Revision 5, May 1990.  In addition, Safe Operating Procedures 
(SOPs) are generated unique to each test program. For each _ 
program of interest, a "top SOP" has been generated identifying 
hazards unique to it.  Subservient SOPs are then written 
containing procedures to mitigate these hazards.  For 
STRYPI/Lace, 14 SOPs exist to mitigate these hazards.  For 
RAP-501, the number is eight. All of these procedures have been 
approved by supervision responsible for the operation as well as 
Sandia National Laboratories Safety Engineering Division. 

The STRYPI/LACE experiment would be flown on a SNL-developed 
STRYPI rocket system.  The experiment will be part of an on-going 
program being conducted by the NRL, under SDIO sponsorship, to 
determine the optical characteristics of rocket Plumes  TJe 

Ultraviolet Plume Instrument (UVPI) portion of the LACE Satellite 
is an NRL effort designed to obtain rocket plume measurements 
from above the earth's atmosphere.  The UVPI has a limited _ 
remaining life and, to date, has had only moderate success in 
obtaining plume data from targets of opportunity.  SDIO is 
funding this project to take full advantage of the remaining life 
in the LACE satellite by dedicating a 3-stage STRYPI sounding 
rocket which will provide plumes for UVPI measurements.  After 
motor burnout, the STRYPI payload would re-enter the earths 
atmosphere at a velocity greater than 4.0 km/sec. Recent studies 
indicate, and preliminary measurements confirm, that the 
ultraviolet (UV) emission from shock heated atmospheric 
constituents should be intense and readily observable from above 
the ozone layer (40 km).  Instruments provided by Utah State 
University's Space Dynamics Laboratory would be incorporated into 
the payload to make in situ measurements of the Bow-Shock UV 
radiation in conjunction with UVPI. 

Due to the complexity of the UVPI sensor and limited redundancy 
due to constraints on the satellite, the expected lifetime of the 
UVPI sensor has been calculated to be between six months and one 
year.  Because of the high cost of the satellite program 
(approximately $108,000,000) and the limited expected life, SNL 
is pursuing this project in the most expeditious manner possible. 
SNL was reauested by SDIO to participate due, in part, to tne 

availability of spare hardware from an earlier SDIO program which 
Lunched an identical STRYPI rocket from KTF in 1988  These 
parts will greatly reduce fabrication time for a rocket system 
with the required characteristics  Even uncer these ■ 
circumstances, the scheduled test date in February 1991 will mark 



a: s,s:rir^'^A'ssiiS5 rf.^'Ä.s. the program — _ «. 
cost of the effort is $4,358,000 

Navy to track the underwater trajectory of the vehicle ana to ai 
in recovery of the payload. For the past several years, ™-£» 

rr
eLrrntr?in9ThenSseWofanpoInt!a Penetrate  onf gurltjon for 

water enteis a departure fron, the more traditional blunt nose 
body, but this vehicle has characteristics that can reduce the 

cos?' and complexity . while •^»«^^«n'U'.S^S'ih. 
current experiment is the fifth test series ^       water 
new design.  This flight marks the eleventh fligh^ ^ *ater 
impact of the vehicle.  The purpose of this test is to ^asu 
the base pressure at and during high velocity (1, °°°/!!£ ]?er 
second) water entry, and to demonstrate an underwater recovery 
liste*  "Seh is designed to float the test unit back to the system 
surface after water entry 

Lee of The development  of the water entry vehicle  is  an  «vernal 
research and development program funded by the DOE sOffi« 
Military Application within Defense Programs       The RN?  5U1  rieia 

^CrtiiS "o"rder°?f reaucf Ä'^inÄ tag      "tnT 
S^U2S? S^^t1sl!^ir;5ffo he^al cost 

of the  development program is  approximately  $5,000,000. 

CTRYPT/LAC^ vehicle will  launch from Pad 1  and the RAP-501 

SHeSd botVhave^thf fit/of nSmerous^s      ; 
launches. 

2.3  ALTERNATIVES   ELIMINATED  FROM CONSIDERATION 

Consideration was. given to l?-*ing ^e -periments f ro^an^ 

Sallopf Isfand-Virginiafiftne£?/      er known    readily 
available,   US  launch  location with existing STRY^ö|

a^CJh.  JJ,CE 

kr orbit1: äSSTSäT "-^-"iäS9 

redesign of"he rocket motor sequencer system and a complete re- 

burn Ind resultant up range motor plume attenuation.  The 



facility also lacks the underwater hydrophone range required for 
the RAP-501 experiment. 

Additional considerations which figured into the selection of KTF 
as the launch facility were the time saving that could be 
achieved from utilizing the engineering exPe"en" ^af ^sion 
resulted when an identical STRYPI flew a nearly identical mission 
from KTF in 1988, and the presence of the ^ACE w^and 
satellite control facility on Maui which will take data and 
direct the sSteUite during the STRYPI flight.  KTF has unique 
attributes that led the sponsors of the experiment to choose the 
facility for the campaign. Due to the constraints on the life of 
the LACE satellite, time is critical to success of the mission 
There is no known alternate facility where flight hardware could 
be assembled and flown before the end of the expected satellite 
lifetime. 

3.0 DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Kauai, with a total area of 627 square miles (1,620 sq km), is 
the fourth largest of the eight main islands of the Hawaiian 
archipelago. ?he island was formed by a single great sh"Id 
volcano.  Currently, tectonic activity is nearly absjnt in Kauai 
and the island is in Seismic Zone 0, a region expected to receive 
Uttle or no damage from earthquakes. Northeasterly tradewinds 
prevail over Kauai during all months of the year. 

The PMRF, within which the KTF is located, stretches eight miles 
U3 km) and is situated on the peripheral extension of t   ana 
Plain a flat-lying coastal area, m a relatively flat, open 
park-like setting with a northeast to southwest orientation. 

The majority of fauna on the KTF, which is regularlymowed, 
consists of an open, woody scrub or ruderal community of plants. 

The air at the KTF is in attainment of all air quality standards 
promulgated by the EPA and the state of Hawaii. 

4.0 ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION 

4.1 ATMOSPHERIC EMISSIONS 

The ADM and accompanying MTF cited above for the THORNY MERIT 
rnrvSr launch operation from KTF conducted in January 1989 was 
approved M sufficien? NEPA documentation by the DOE Albuquerque 
O?erat?ons Office in Oct. 20, 1988  The MTF dealt -th 
utilization of the same STRYPI rocket system as that described in 
Sis EA anS noted for this launch series that the effluents from 
the motors, which constitute the major environmental impact of 
such utilization, were exhaust gases and smoke of a type 
routinely encountered at FMRF. 



Release to the atmosphere will take place for the first stage 

^r'lnf^o  SrAotrf ■Ält.:roS^Un!H;«SCiSo^ an, 
tSe°th?rd stagfS?AR mo?or will both have exoatmospheric burns 
and wilf confidently result in no «lease to the atmosphere 
The CASTOR and RECRUIT motors burn immediately off the launcne- 

exhaust products to an altitude of 101,171 feet. 

Exhaust components released to the atmosphere for STRYPI motors 

are as follows: 

CASTOR (Total Propellant Weight = 7313 lbs.) 
1) A1203  26.45 wt % 
2) CO  27.95 wt % 
3) C02  4.31 wt % 
4) H2   2.4 5 wt % 
5) H20  8.40 wt % 
6) HC1  21.71 wt % 
7) N2  8.71 wt % 

RECRUIT (Total Propellant Weight = 264 lbs.) 
1) CO  5.67 wt % 
2) C02  25.94 wt 
3) FeC12  3.16 wt 
4 ) K2  0 . 4 3 wt 
5) H20  25.37 wt 
6) K2S   4.25 wt % 
7) HC1  21.19 wt % 
8) MgO '. '. 0-96 wt % 
9) N2  9-28 wt % 

10) S2  2.51 wt % 
11) S02 1.26 wt % 
12) Other  0.14 wt * 

Like the STRYPI, the environmental impact of the NIKE motors has 
been described in the environmental documentation cited above. 
As stated in the ADM for SNL rocket sled operations the maDor 
impac? Is tSe release of exhaust products to the atmosphere. 
These products are routinely encountered at *MRF.  The NIKE 
innrer of the RAP-501 represents an atmospheric burn of 

■ approximated 3TsecondsP Exhaust products -^VaTa^ude o" 
distributed in the atmosphere from sea level up to an altitude o. 
approximately 1300 feet. 

Exhaust products for the NIKE motor are as follows: 

NIKE (Total Propellant Weight = 750 lbs.) 
-)    CO    54.36   wt   % 
2)   C02* 13.12   wt % 

Q 

%■ 

% 



3) H2       1-74 wt % 
4) H20    13.01 wt % 
5) N2    12.27 wt % 
6) Pb    °-50 wt %' 

Flotation in the recovery system is provided by a hot gas 
generator which is fueled by a small amount of ammonium nitrate. 
The combustion products of the gas generator are as follows: 

Recovery System (Total Propellant Weight =2.8 lbs.) 
1) N2  29.96 wt % 
2) CO  4.4 9 wt % 
3) C02  31.93 wt % 
4) H2   2.15 wt % 
5) H20  27.53 wt % 
6) NH3  0.78 wt % 
7) CH4  0.01 wt % 
8) Solids  3.41 wt % 

Due to prevailing northeasterly tradewinds in the vicinity of 
KTF, launch emissions are auickly dispersed and ambient 
concentrations diluted such that no air quality problems are 
anticipated.  The atmospheric dispersion afforded by these  _ 
conditions and the mobile source cf the emissions are sufficient 
to minimize impacts on the environment.  As shown in Section 
4.9.2, ever, if all the propellant is consumea at once, Thres..oia 
Limit Values (TLV) are not exceeded. 

The impact of the HC1 of propellant exhaust concerning chlorine 
and its capability to catalytically destroy ozone is discussed i- 
Appendix A. 

An a-alvs^s cf STRYPI traiectory data shows that most of the KCi 
in the rocket exhaust is emitted in the lower atmosphere where it 
is rot of important concern.  About 31% of the total HC1 _ 
generated is*injected into the upper atmosphere where D u wou.a 
temc—arily increase the burden in the upper atmosphere by less 
thar one part in a million and 2) where the KC1 is more _ 
efficiently removed by natural processes than most chlorine 
containing chemical species. 

The lead content, amounting to 3.73 lbs., of the NIKE combustion 
product is the only identified item in the rocket emissions that 
represents a reportable release under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) 
of 1980  Releases of lead greater than one pound must De 
reported.  Procedures are in place to properly report these 
releases to the National Response Center and through the DOE 
Albuquerque Operations Office to state of Hawaii and local 
response centers. 



4.2 NOISE 

While no direct measurements of noise levels have been »"Je for 
either STRYPI or NIKE rockets at KTF, measurements for similar 
systems at other locations have indicated levels less than 115 
Sä.? one Sue from the source.  This data P!j«f •■£?;* burn 
times of the first stage boosters, indicates it is highly 
unlikely that the launches will exceed the 115 dBA standard 
limit for 15-minute exposure for any exposed personnel. Earmuffs 
anS earplugs would be Ssed to mitigate occupational exposures as 
necessary (see 4.8 for further discussion). 

There have been a large number of launches of each of these 
svstems from KTF with no known complaints from the public 
regarding noise. For the proposed two rocket campaign, the 
nearest people without hearing protection would be located no 
less than 2,000 ft from the launch area. 

Very little is known about the effect of launch noise on marine 
species  However, because the individual launch periods are of 
short duration and low frequency, the noise generated by the 
experiment is not expected to be of major consequence. 

4:3 CULTURAL RESOURCES 

cubq,.rface testing within the KTF has produced evidence of 
sub I     cultural materials.  However, a "0 percent pedestrian 
::rvev 0f the KTF did not reveal any evidence of archaeological 
surface features or artifacts.  Consultation i» continuing with 
the »awaii State Historic Preservation Officer so that 
archaeological resources are protected during any future 
construction activities.  Because the proposed action does not 
involve any ground disturbing activities, no archaeological 
«sources will be impacted due to the proposed activities. There 
Ha potential for bSried cultural resources and burial sites at 
the KTF  A burial treatment plan has been developed by the 
Commanding Officer, PMRF in consultation with the Hawaii State 
Historic Preservation Officer.  The purpose of the plan, preparea 
in co^oUancTwith federal historic preservation statutes, is to 
assu?ePdignified and culturally appropriate treatment of any 
nati" Hawaiian human remains inadvertently encountered as a 
result of construction projects, erosion, or any other natural or 
h"an activi?y  Cultural resource compliance documentation is 
contained in Appendix B. 

4.4 BIOLOGICAL RESOURCES 

The proposed action does not involve construction activities that 
would disturb topsoil and accompanying vegetation. Although nine 
federally listed threatened or endangered wildlife species are 
known to occur in the KTF area, no mitigation measures will be 
required as a result of these experiments. 

11 



Newell's shearwater (Puffinus auricularis nawalli) is an 
endangered an5 threatened species with a known breeding range 
that includes Kauai.  Newell's shearwater is a pelagic (open sea) 
sSecieS that comes to shore to breed from April,to November. 
Adult Ld fledglings fly between nesting areas in the mountains 
a2d feeding areas in the ocean at night.  The concern in regards 
?o the rocket launching affecting the shearwater is that the 
birds m  bl attracted to project floodlights and be disoriented 
by the lights simulating the reflection of the ^ J » J J  r' 
This diso?ientation could cause the birds to collide with poles, 
loter s and trees as they fly at low elevations toward the 
light.  However, because the proposed experiment is scheduled at 
a time when the birds do not come ashore, it will not fie 
necessary to extinguish or shield floodlights or other 
non-essential lights. 

Appendix C contains concurrence letters from the US Fish and 
Wildlife Service regarding recent biological assessments for the 
PMRF.  The appended letter of July 20, 1990 states.   Unless 
absolutely necessary, flood lights and other non-essentil lights 
should be extinguished during the few weeks each year when 
fledgling shearwaters fly from the upper interior P°£ions of 
Kauai to the sea.  This period is usually in the early Fall 
(October) 

4.5 SOCIOECONOMIC IMPACTS 

The experiments involve no new construction activities and thus 
will not result in an influx of construction workers.  During tne 
KTF launches, 50-75 temporary professional « »upport^eraonna. 
will be added to the existing KTF work force of 14 ^manent 
«£aff personnel   The traffic volume increase in the local area 
5uringPthe operational phase will be both small -f temporary in 
narire  Sufficient hotel and motel accommodations are available 
in t"e"area to accommodate the influx of professional and support 
personneTduring the launches.  Thus, there will be no burden 
placed on the tourist industry. 

4.6 LAND USE 

S    tance^prisent^approxi^teiy 1/» °* th. PMRF beach front. 

*PPl™ZlTdiL a pie-sSLed ground hazard area   (GHA)   which has 
lUlZAT.t c/zOoffelt around the launcher in the opposite 

12 



Kauai. 

4.7 COASTAL ZONE MANAGEMENT 

DOE-supported activities at the KTF must be «^ent with ^e 
federal consistency regulations found at  15 CFR Part SJU or t 

SKi^ Sara?iCcao^ri^M^a^ent1c^ °?ro]^ is        roved 

the  States's  federally  approved CZM program. 

^riin^cTapprres tf ÄF^us/th^acility is a tenant 
of the PMRF. 

4.8   OCCUPATIONAL   SAFETY  AND  HEALTH 

For all activities related to roc*et launches and fuel handling 

--ufr^nts.thLonFg tn^e^reguir^ts S°rS'rS'i  Aha;: LtabUsh 
ILirpuKirafflSrc^Jn^rtne-vpfrnd-gufnritrof^rdnanoe 
present. 
Launch personnel would be protected by ^e launch operations 

^rsonnil^d bedside of ^groÄard'area*' 

prepared.  The model predicts that workers at tne *i     seconds 
complex could be objected to unacceptable short term^^ 
or less) noise exposure.  In those situat^^ nois   * 
will be mitigated by the use of P«"^^0^^roteSed from 

<£.. S^äKr«^^^ w?thin the Launch 
Operations Building or other buildings. 

4.9 OTHER SAFETY CONSIDERATIONS OF THE STRYPI/LACE AND RAP-501 
ROCKET LAUNCHES AT THE KAUAI TEST FACILITY (KTF) 

•r-oH at- the KTF to support the STRYPI/LACE and 
^iVocfe reiauncheseisTshippedP?rom Albujuerqu;; NM, in 
compliance with all Department of Transportation (DOT) 
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regulations.  For the two subject programs, shipment will be by 
dedicated military aircraft.  This shipment will arrive directly 
at the main runway of the PMRF and be transported by trained Navy 
personnel to the KTF (a maximum over the road distance of less 
than one mile). 

Once equipment and personnel arrive at the KTF, the operation is 
timewise divided into three discrete parts as far as safety is 
concerned.  The first part involves assembly of the rocket 
systems through placement on the launcher and countdown 
rehearsals.  During this period, the rocket systems are 
physically separated from the electronics necessary for ignition 
(i.e. they are not armed).  For the programs of interest, this 
portion of the operation extends for a nominal three week period. 
The second part consists of the last one to two hours of the 
individual countdowns during which time arming and launch of the 
rocket systems is accomplished.  The third and final time part 
involves the actual flight.  This time period is on the order of 
25 seconds for RAP-501 and approximately twelve minutes for 
STRYPI/LACE.  Each of these parts is discussed separately. 

4.9.1 FIRST PART OF THE LAUNCH 

The operations which occur during assembly of the rocket systems 
include such items as motor preparation, fin alignment, motor 
igniter installation, payload assembly and performance 
verification, installation of electro-explosive devices, assembly 
of the payload to the upper stages, pressurization of attitude 
control systems, and placement of the rocket system on the 
launcher.  Finally, rehearsal countdowns are performed in 
preparation for the actual launch.  Hazardous operations 
performed include such items as lifting 'of rocket motors with 
cranes and hoists, lifting of inert hardware with these same 
cranes and hoists, continuity measurements of bridgewires 
associated with the electro-explosive devices, application of   : 
high pressures, hands on operations involving the motors and 
electro-explosive devices, etc. 

Assurance of safe operations is accomplished through 
implementation of procedures such as load testing of all cranes, 
hoists, and handling equipment; proof testing all pressure 
systems; isolating stray voltages from all the explosives through 
shorting, shielding, and grounding; precluding the application of 
power or any power switching to the rocket system with any 
personnel in defined hazard areas; and precluding high intensity 
radiation sources from being utilized in proximity to any 
explosives.  Field meters in the launch area continually monitor 
for incipient lightning and detected voltage potentials above a 
prescribed threshold (2000 V/m) require cessation of all work on 
explosives in buildings which are not constructed as grounded 
metal shells. Guidance for the application of preventive measures 
to assure safe operations is found in Sandia National 
Laboratories Environment Safety and Health Manual (SAND88-1161) 

14 



and the DOE Explosives Safety Manual Revision 5, May 1990.  In 
aSdition SafeVrating Procedures (SOPs) are generated unique^ 
to each test program.  For each program of interest, «top SOP 
has been generated identifying hazards unique to it-Subservient 
SOPs are then written containing procedures to mitigate these 
hazards. For STRYPI/Lace, 14 SOPsexist to mitigate these 
hazards.  For RAP-501, the number is eight.  All of these 
procedures have been approved by supervision responsible for the 
operation as well as Sandia National Laboratories Safety 
Engineering Division. 

4.9.2 SECOND PART OF THE LAUNCH 

During the second part of the launch, the last one to two hours 
of the individual STRYPI/LACE or RAP-501 final countdowns, the 
rocket systems sequentially undergo preliminary and final arming. 
Preliminary arming involves completion of required firing 
circuits by inserting a plug in the flight  uese associated 
with the upper stages of the rocket system (RAP-501 is a 
one-staqe s?stem).  Even then, these stages are precluded from 

i     aYre!ay in a control box which must be activated during 
a latL portion of the countdown and an acceleration switch which 
must senSe motion of the rocket system.  No single order failure 
can cause a catastrophic failure._ The final Portion of the 
countdown involves completing firing circuits of the .irst stage 
motor by insertion of a plug in the first stage fireset which is 
in an auxiliary building approximately 60 feet from the rocket 
system. 

During first staae arming of either of the rocket systems, a key 
neceslary for power to be applied to ^e fireset as well as a 
reaui-ed relay closure is under the positive control of a Test 
Doctor In the Launch Operations Building.  Only three people 
arp ^n oroximitv to the rocket system during any arming 
proce2u?e: a Hi  Chief responsible for overall safety, the person 
performing the arming, and a third person checking that the 
Srming SOPs are being appropriately followed.  All other 
Personnel are either in the Launch Operations Building or far 
Enough xrom thlrocket system to be considered in a nonhazaraous 
area. 

By-products of a STRYPI/LACE premature detonation on the launch 
padPwould be blast and debris and an exhaust plume  The Launch 
Operations Building is designed to wlt^tand a 3 psi overpressure 
f?om a premature detonation.  The total propellant weight 
associated with STRYPI/LACE is approximately 11,000 pounds.  A 
prematurfdetonation on the pad of STRYPI/LACE would induce 
Pressure loading on the Launch Operations Building of less than 1 
1st      A minimum factor of safety afforded to personnel contained 
in the building would be three.  All building occupants are 
a?fofdedUfragmLtation protection against any debris which would 
result from a detonation in the launch field.  No rislc wouia 
occur! The RAP-501 would burn (as opposed to the detonation on 
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the pad that would occur with the STRYPI/LACE) and would be of no 
safe?? concern to occupants in the Launch Operations Building. 

The major products from the combustion of the I^^^S? 
1-n a Dremature pad detonation associated with STRYPi/J-A<-i wouiu 
be oxidls of ni?rogen, hydrogen chloride, aluminum oxide, iron 
oxia^dmagnesium oliöe    carbon dioxide and carbon «™oxide. A 
nominal wind speed at launch might be 3.7 m/s.  Two c°™°";*   d 
utilized standards by which hazardous concentrations are jeasurea 
Tn  Joxlc plumes are the short term Immediately Dangerous to Life 
and Sealth (IDLH) level, above which exposure for any period 
areater than five minutes is unacceptable, and the Thresnoia 
Limit Value (TLV?, which is the eight hour time-weighted average 
oin,nSHnnal leve   The plume from a catastrophic rocket failure 
SoSld involveTlarge tLrmal pulse with resulting cloud lofting 
anä wou?d oe characterized by a rapid dispersion of combustion 
products measured in minutes as opposed to ho?".  Concentration 
Values at distances from a postulated accident scene were 
determined assuming a Gaussian puff dispersion for each of the 
three major plume constituents which are A1203, N02, and HLi. 
These calculations show that the IDLH values would not be 
reached even within the 2000 ft boundary of the Ground Hazard 
I?ea IGHA? ?Sr either N02 or HC1.  An IDLH value has not been 
nnblished fo?%1203.  Time weighted average exposures were 
TalcuSla1edf?n "hfworst case 4™r* OO^Ä for alT^reT 
with the TLV at the boundary of the 2000 t GHA f r 11 tnree 
major components.  The calculations show that no TLVs would oe 
exceeded for exposure times equivalent to those for determining 
Shoe outputs are summarized in the following table 
and indicates that catastrophic failure of *** ™^ |ystem 
would not result in unacceptable exposure of unprotected 
personnel 

CATASTROPHIC ROCKET FAILURE 
ESTIMATED PRODUCT COMPONENT CONCENTRATIONS 

Constituent  IDLH    IDLH Distance  Average Exposure   TLV 
(ppm)   From Accident  At GHA iw» 

(Feet)        Boundary 
(ppm) 

N02 150. * 2.6 5 
HC1 150 * 2.5 | 
A1203 N/A N/A 0.5 

* IDLH values never reached 

Since the Ground Hazard Area is cleared of all nonessential 

ardent situation.  During all launch operations at KTF, both 
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n /rnni =nH Fire Protection teams with 

public address system. 

4.9.3 THIRD PART OF THE LAUNCH 

The third part of the,launch operations i^olve» «if t safety. 
This portion begins with the successful initiation o      y 
Fligh? safety at the KTF is the responsibility on  Na y 
PMRI is subservient to the Pa"f"Qri?oriSs hw p?SpSred a flight Pt. Mugu, CA.  jandia Nat^Ml ^orator^_ha. p^P^ submitted 
safety Package for bo^ STRYPI/LACE a£ inistratively pr0vides 
them to the PMTC for approval.  ""J-        d supports these flight approval for operations °J the PMRF and supp ^ ^ 

Sunchi0nfo?S^p;?LAC^ inVnStlaf^ty officer win be with 
SanSia'personnel in the KTF Launch Operations Building. 

Before a countdown begins for a launch, the Navy sends out a 
sur^llance aircraft to look for shWing « the predicted 
impact areas for the various rocket motor Jj^es an     P y 
A notice to mariners is always put out by tfte javy a 
in advance of the launch °Pe"^on  *fthe rocket ti g^ ^ 

safety hazard to any shlP^n^C^rf t£e launch attempt predicted impact areas, the Navy oraers tne i«    RAP-501 

h^i^^^^^S^Bk- If 
the computer malfunctions, i.e. the rocket is not p P  *oceed 

aborted 

which quantify the jnticipated success o£ tn       \on  of the 
measures.  The_first is ^e probability ot so  Pt Qf & 

rocket system impacting land  T^"c°™ circumstances, the 
fatality to a non-participant.  Under any circu and 

maximum probability of land xmpact isd^ ^ non.par;icipant 
the maximum Probability of injury or of thgse 

v
S
alu

eeSsSareaS lo^RiS-SSS'.^S^SS eolations are based upon 
analyses performed by staff at SNL, Albuquerque. 
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5.0 CONCLUSIONS 

No significant environmental impacts would result from the 
proposed action.  This project will have no adverse effect on 
significant cultural resources.  As the federal "lead agency" 
for the KTF, the DOE is responsible for protecting prehistoric 
and historic resources that may be disturbed by construction or 
operations. 

The proposed action involves no construction. Appendix B 
contains a letter (January 7, 1991) which states: 

"... that the launch scheduled for the 15th of February 
has been the type of launch that has taken place since ca. 
1963.  It is our understanding that this project and similar 
launches involve no new ground disturbing activities. 
Therefore, it will have "no adverse effect" on significant 
historic sites." 

The project will have no adverse effect on threatened or 
endangered species.  The DOE must comply with the Endangered 
Species Act (ESA) when planning federal actions or "major 
construction activities."  The key provision of the Act for 
federal activities is the Section 7 Consultation.  Under Section 
7 of the Act, federal agencies are to consult with the US Fish 
and Wildlife Service to ensure that any agency actions are "not 
likely to jeopardize the continued existence of any endangered 
species or threatened species or result in the destruction or 
adverse modification of habitat of such species."  Appendix B 
contains letters demonstrating that for the KTF proposed rocket 
launches, the DOE is following the compliance and consultation 
process known as the "Section 7 Process." Biological assessments 
completed for other Federal projects such as STARS (strategic 
target system) and EDX (exoatomospheric discrimination_ 
experiment) in combination with reports on botany, ornithology, .. 
and creen sea turtles that have been prepared for the DOE KTF 
site-wide EA indicate that everything has been done, or is being 
done to assure compliance by the KTF with the ESA for the 
proposed rocket campaign as well as for future actions to be 
covered by the site-wide EA.  The letter of January 10, 1991 from 
the US Fish and Wildlife Service states that: 

"Unless significant changes are made in the Facility plans 
or operations which may affect listed species in ways not 
addressed in the STARS and EDX documentation and in the 
three survey reports referenced above, no further 
consultation with this Service is required." 
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NOTES 

A detailed draft site-wide environmental f/^^;^/68* 
Facility (KTF) Environmental Assessment  is ^rrenx y    y 
prepared.  The site-wide EA examines the P°£entiai eireci. 
docket systems proposed for launching at KTF.  Several issues 
aüscussed in this EA are covered more comprehensively m the 
draft site-wide EA. 

An Environmental Assessment for the STARS rocket P^ogramwas 

Spsss^s^ars ..Ääs/ss Iä* :?i 0=^of 
thftype proposed for STRYPI/LACE and RAP on Air Ouality^ 
Biological Resouroes Cultural Resouroes^ Public Health and 

Äsi^niricaÄct^    S «.^ ^««»nt 

rockets, including STRYPI/LACE and RAP are tentati e y 
during the upcoming twelve month,period  Since this is oeio 
benchmark level of activity examined in J^nthSse^hich resulted 
environmental impact would be even less than ^ose wnicn resu 
in the STARS FONSI.  No other potential environmental issues have 
been identified. 
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APPENDIX A: CONSIDERATION OF IMPACT OF THE HCL COMPONENT OF 
PROPELLANT EXHAUST ON THE ENVIRONMENT 

Chlorine is a natural component of ocean water (salt: NaCl). 
Massive amounts of chlorine are injected into the atmosphere 
every second in the form of mist from ocean spray. As mist 
droplets are carried by atmospheric currents away from the ocean 
surface, they evaporate, leaving particles of NaCl suspended in 
the air.  A result, NaCl is a significant component of the global 
background aerosol in the lower atmosphere (troposphere). 

The concern about chlorine, however, is not in the 
troposphere, but in the atmosphere, where chlorine is capable of 
catalytically destroying ozone.  Just as ocean spray generates 
NaCl, precipitation removes it.  It takes so long to migrate to 
the stratosphere, and precipitation is so efficient at bringing 
it back to the surface, that very little NaCl ever gets to the 
stratosphere where it could break down into its components and do 
damage. 

A similar situation exists for HC1 generated in the 
troposphere, that is, below the tropopause.  In the troposphere, 
precipitation is frequent, and because HC1 is highly soluble in 
water, its lifetime is short.  Thus, if HC1 is emitted in the 
troposphere, it is quickly removed by natural processes much like 
sea salt, and poses no hazard to stratospheric ozone.  Note that 
the reason a similar argument does not hold for chloroflorocarbon 
compounds is that they are not efficiently removed from the 
troposphere by precipitation. 

An analysis of the STRYPI trajectory data shows that most of 
the HC1 in its exhaust is emitted.-in the troposphere.  At the 
latitude of Kauai, the tropopause is at about 15 km (49,200 ft.). 
It takes the STRYPI 28 seconds to reach that altitude.  All the 
HC1 that is emitted up to that altitude is injected into the    . 
troposohere and is not of significant concern.  What is emitted 
above that altitude is the material of concern.  Since the stage 
containing the HCl-producing propellent burns out in 40.7 
seconds, and since it burns at a constant rate, only 31 % of the 
total HC1 aenerated is injected into the stratosphere. 
Consideration of the total weight of propellant burned, the 
fraction of the propellant mass which is emitted as HC1, and the 
fraction of that which is injected into the stratosphere lead to 
the conclusion that only 224 kg of HC1 is of concern. 

There are several ways of evaluating the impact of this 
magnitude of injection of HC1 on the stratosphere.  First, 
consider that the concern is global in nature.  Hence, it is 
pertinent to compare this quantity of HC1 with the amount of HC1 
already present in the stratosphere.  Estimates of that number 
can be made on the basis of measured stratospheric HC1 
concentrations.  A number of experimenters have found that the 
HC1 volume mixing ratio in the stratosphere is about 5 times 10 
to the minus 10 (Good, 1985)., which converts to about 6.3 times 
10 to the minus 10 mass ratio (the mass of HC1 is 6.3 times 10 to 



the minus 10 times the mass of air in the stratosphere). Using a 
standard reference atmosphere (Champion et al, 1985), we roughly 
estimate the mass of stratospheric air to be 6.8 times 10 to the 
17th kg.  Thus, the stratosphere presently contains about 4.J 
times 10 to the 8th kg of HC1.  Hence, a STRYPI launch would 
temporarily increase the stratospheric burden of HC1 by less than 
one part in a million.  (HC1 is more efficiently removed from the 
stratosphere by natural processes than most chlorine-containing 
chemical species). 

Another way of putting the injection of HC1 into perspective 
is by noting that there is a continuous natural input of chlorine 
into the upper atmosphere by the solar wind.  The sun     . 
continuously sheds mass in the form of a radial flow of ionized 
atoms.  Some fraction of those atoms are chlorine atoms. 

Yet a further way of putting the injection of Hcl into 
perspective is by comparing it to the total annual production of 
chlorine in the form of chloroflorocarbons.  Virtually all oi 
this material can be expected to eventually find its way to the 
stratosphere. 

Having compared the stratospheric HC1 injection from a 
STRYPI launch with the HC1 already in the stratosphere and with 
other flows of chlorine to the stratosphere, the conclusion that 
one reaches is that this injection is insignificant. 
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January 7. 1991 .«....—»—.-«■" 

Harold L. Rarrick 
Member of Technical Staff 
Project Engineering Division 7501 
Sandia National Laboratories 
Afcuquerque, New Mexico    B7185 

Dear Mr. Rarrick: 

SUBJECT:     National Historic Preservation Act Compliance 
Kauai Test Facility (PMRF) 

Thi5 lensr is in respond ,o you. phone «II .T^4*   1991 

(August layu;. wi HJstoric Preservation 
Chernoff on November 5   1990.      in« © aate of Hawaii, 
Division   Department of Land and Natural Resources, »ai 
w^wrte a letter to Mr. Chernoff from W.liam Paty, *•*PO. 
forming him of the corrected Information and compi.ance. 

,     .,mUr   chernoff that  that the launch scheduled for 

sites. 
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, hope this tetter addresses your concerns.   H you have any questions 

please call me at (808) 587-0047. 

Sincerely, 

Nancy^A. McMahon 
Staff   Archaeologist 
State   Historic   Preservation  Dlv.s.on 
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STATE   OF   HAWAII 
DCPARTMtNT   OP   LAND   AND  NATURAL   RESOURCES 

STATE HISTORIC PRESERVATION DIVISION 
33 South King Street, 6tb Floor 

Bonolulu, Hawaii 96613 
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Albert Chernoff 
Director, Management Support Division 
Department of Energy 
Albuquerque operations Office 
P.O. Box 5400 
•Albuquerque. New Mexico  87115 . 

Dear Mr. Chernoff: 

SUBJECT:   National Historic Preservation Act Compliance — EDX 
Archaeological survey and Testing Report Department of 
Energy. Kauai Testing racility (Advance Science, Inc. 
and international Archaeological Research Institute, 
Inc. August  1990) 
Sandia National Laboratories 
Mana. Waimea. Kauai   • 

Than* you for your submittal and letter of September 20, 1990, 
which we received on October 11. 1990. 

We believe that the surface of the pro 
report was adequately surveyed, and no 
found on the surface. We agree that ■; 
found no burialB or sites. Because su 
limited, additional testing would sell 
exist for ground disturbance outside o 
had taken place. Specifically, we bei 
needed to evaluate the possibility of 
deposit near the vicinity of bore hole 
need to be submitted in report format, 
then, we can agree that no historic si 
project area. 

ject area as stated in this 
archaeological sites were 

he archaeological testing 
bsurface testing was 
1 be necessary if plans 
f where subsurface testing 
ieve that further work is 
a subsurface historic 
s #3 and #4.  Findings will 

Zf no deposit is found 
tes are present in the 

However 
future 
posslbl 
monitor 
activit 
case bu 
base is 
before 
plan wl 
Also, a 

, a few buria 
construction 

e unknown bur 
Bhould be pr 

ies. Also, a 
riils are unc 
not yet fina 

the finalizat 
11 need to be 
monitoring r 

Is may possibly be 
improvements.  We 

ials being found. 
esent during all g 
burial treatment 

overed.  The MOA f 
lized. so if const 
ion of the MOA wit 
devised for this 

eport will be need 

inadvertently found during 
agree, as a precaution for 

that an archaeological 
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plan should be in place in 
or burial treatment on the 
ruction activity occurs 
h the Navy, then a specific 
project and be approved, 
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MI NOB COMMENTS ON ARCHAEOLOGICAL REPORT 
FOR 

RTF, DEPARTMENT OT  ENERGY. KAUA* I 

1. On page 18, a correction should be made; Bennett's sites 1-5 
are no longer listed in the Na Pall coast Archaeological 
District.  This district ends at Mllolli.  These sites should 
be corrected and added to the list of sites in the area. 

2. The title page does not list the authors of this report.  We 
need to Know who vere the authors, along with their degrees. 
The report only indicates Advance Science.  The EDX report 
must also list authors. 

3. Unrecorded sites (page 13 & 14) should be given 8HPD numbers, 
call our office for numbers.  ThiB can be included with 
corrections. 
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|/}fl-fl1        !"■;; g3U3   770  7476 IT CORPORATION 9.1SZ 
£0U3 

j~, :a "äi. i*>:J- rW= >'iU 

United States Department of the Interior 

FISH. A.ND i WILDLIFE SERVICE 
PACIFIC UIAND8 OFFICE 

I 0 JAN 1891 

Division 
Albuquerque Operation» Office 

Hr. Albert Chernoff 
Director, Menage—at Support 
U.5. Depertaent of Esersy 
P.O. Box 5400 
ilbwioerque. lew Mexico     87115 

Dear Mr. Chernoff: 

International T«ehnolo«y Corporation (IT) is la the process of prapariat a» 
«viroaaental asaaasaent for thj developneut and use of the Sandln totümal 
Laboratories« Kanal Teat Facility (Facility) at Bartta« Sands. Ha«arL.   Ms. 
Lucille Baabrey of IT has provlLd ns copies of botanical, ornitholccieal. and 
•ea turtla eurvey reporta.   In addition, «e hare reviewed biolotleal 
»Sa»a-«s Pwridby the arJfor both the Str.*«" Tarnet tystens Project 
(8TJÄS) and the KxMtaeaphericljiscrtrdmtifln Experiment (EW) 

After review of the docsnente aid other information in our file«, it la our 
belief that listed specie» of plants and aoiaals «such «ay be found in the 
vieiaiw of. the Facility «111 nit be adversely affected by the activities 
IrtpSId at aarto Sands.   *** U «ith the understand!** that floodlights 
«Si only be need on the beach for short periods and for specific purposes. 
SitinV the nee of liahts on 4* *«* *n *•» ^^ ** £?^J"L 

. chancethit matins or faatehllal aaa turtles «HI be diaonaated due tc the 
illumination. 

Unless sienificaat chaoses are «ade in the Facility plans or operations «hieb 
SStftef ^^spetSs in W not addressed in the STABS and J*r . 
docunantatlon and in the three survey reports referenced above, no further 
consultation with this Service is required. 

Thank you for allowing us to review the reports and plans.   If 
further assistance, please contact us acaia. 

Sincerely yours. 

ee can be of 

Ernest ynsara 
Field Office Supervisor 
Fish and Bildlife Enhaaceaant 

R. Hansen, IT. Enalewood. CO 



m M ;ONAI 
TECHNOLOGY 
COfiPOEATION 

TJL Wolff. PILD. 
Sandia National Laboratories 
Division 3223 
Albuquerque, New Mexico 2718* 

January 7, 1991 

301182^4.01 

Archeological frnd ThreattnrtfF "^"ffrtf fr^TT 
Concurrences for STRYPI/LACE Fxprrirrwnt 

Kaaai Test Facility. Hawaii 

Dear Dr. Wolff: 

It is our understanding thai 4c STRYPI/LACE experiment will be flown on a STRYPI 
rocket system at the Kauai Teat Facility (KTF) in February 1991. Farther, we understand 
that Sandia National Laboratories (SNL) ü preparing a "unni" environmental «««^ttmrnT 
(mini-EA) with the intent of satisfying the requirements of the National Environmental 
Policy Act (NEPA). The purpose of this letter is to document activities mat have taken 
place, or are in progress, regarding compliance by the KTF with the National Historic 
Preservation Act (NHPA), the Endangered Species Act (ESA), and other related federal and 
state statutes or regulations. 

A report entitled "Archeological Survey and Testing, Department of Energy, Kauai Test 
Facility, Kanai, Hawaii, Prepared as Supplement for die Kauai Test Faculty Environmental 
Assessment" was submitted to (the Hawaii State Historic Preservation Division on 
September 20, 1990 by Mr. Albert ChernorY of the DOE Albuquerque Operations Office 
Management Support Division (MJSD). In his letter of November 5,1990 to Mr. Cheznoff, 
William W. Pary, the State Historic Preservation Officer (SHPO), concurred with the 
survey's finding that no archeological sites were located on the surface or as indicated by 
Hmitrri subsurface testing that woald be impacted by the KTF program. Mr. Pary qualified 
this concurrence by pointing out that additional subsurface testing would be required prior 
to further subsurface disturbance and that archeological monitoring should be conducted 
during all future ground disturbance activities. The SHPO also made minor comments 
pertaining to recommended revisions of the report. The November 5 letter inadvertendy 
referred to "EDX" rather than "KTTF." 

Regional Oftce 
5o00 So-Jift Quebec Street. Suite 2BCD • cnglewooc. Colorado 80111. 3O3-694-0C44 
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T^TCRNATTONAL TECHNOLOGY CORfOEATKJN 

TJL Wolff, Ph-D. 
January 7,1991 

Our office contacted Ms. Nancy Mc Mahon. a Statt staff «^S^2Ä?I?B£ 
January 4. 1991 to obtain an interpretation of the November 5.1990 »«J»*^ 
roni&ai the need for additional subsurface testing and to assure that SB*®™?*™** 
wSdte^aTe^ogh » cov,x all KTF activirie, toclading the mjWM 
SSBSJSSUTIE. McMaJon confirmed thai the SHPO wffl provide the needed 
concurrence Ox, that there wouldie no significant archeological M fccacormesnot 
involving new construction or subsurface disturbance. She will tend a lea»: to Harold 
BTriiyif of SNUAlbuqnerque stating that the NHPA process has been, complied wvh for 
Lunch activities which do not involve subsurface distnrbarce and of the type that have 
historically been conducted at the ITF since 1962. This will be followed up by a formaT 
concurrence from Mr. Paty although this will not be signed in time for die STRYPIA-ACE 
launch. In the meantime, Advance* Sciences, Inc. (ASI) wUl revise the KTF axchcotogical 
report to incorporatt the revisions luggested in Mr. Pary's November 5 ktxer. While diu 
wül -finalize- the report, acceptanx by the Sate of a "final" report is not the equivalent 
of a concurrence that archeologica sites will not be significantly impacted; these are rwo 
different processes. 

With respect to threattned or endangered species, the Honolulu office of the U.S. Fish and 
Wildlife Service has preliminarily indicated to our office that the STARS avimx 
Biological Assessments, in combination with reports by our biological consultants (Brock 

. and Funk) on vegetation, oroitbolq'gy. and green sea turtles, should suffice as compliance 
by the KTF with the Endangered Species Act. We have requested that they send a letter 
timiur »that sent to Col. Arnold Baylor of the Army Strategic Dcfeuse Command wi July 
20,1990 on EDX and STARS. We are continuing to follow-up with the Fish and Wildlife 
Service. 

It is our opinion that everything possible has been done, or is bring^done^ to assure 
cWianceby the RTF witii the KHPA and the ESA in time for the STRYPI launch in 
I^bTuary. We will continue to foflow up on the contacts we have been making over the 
past several months. 

Roger P. Hansen 
Environmental Attorney 

RPHakb 

(Silaard) 



ES INTERNATIONAL 
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CORPORATION 

October 22, 1990 

Mr. William Kramer -«.,c- -. ni r\ T- u o 301182.24.01 
Deputy Field Supervisor 
U.S. Fish and Wildlife Service 
Pacific Islands Office 
P.O. Box 50167 
Honolulu, Hawaii  96850 

TransmirtaJ 
Botanical and Ornithological Survey Reports 

Kauai Test Facility 
Sandia National Laboratories 

Kauai, Hawaii 

Dear Mr. Kramer: 

Enclosed for your review are copies of "Botanical Survey of the Kauai Test Faculty Site, Barking 
Sands, Kauai, Hawaii" and "Ornithological Survey Report of the Kauai Test Facility Site, Barking 
Sands, Kauai, Hawaii." These reports were prepared by Evangeline Funk, Ph.p. for IT 
Corporation during the preparation of the Environmental Assessment (EA) for Sandia National 
Laboratories' Kauai Test Facility (KTF). 

The reports address vegetation types at the KTF, floral species, bird and mamm») specics> and : 

species of note, such as the Category 1 Proposed endangered species Ophioglossum concinnum 
which occur at the KTF. Dr. Funk observed the marked location of the O. concinnum colony 
previously recorded within the KTF. Because of the dry conditions, no extant plants were 
observed. Moving the entire O. concinnum colony (after a wet period when they are visible) to 
a compatible area within the Pacific Missile Range Facility (PMRF) is recommended because of 
their proximity to a beach access road and their location in a frequently mowed kiawe/koa-haole 
vegetation zone. 

Please review and provide any comments at your eariiest convenience. Information with respect 
to floral and- faunai resources will be included in the EA to be provided by Sandia National 
Laboratories. Because the KTF is within a State of Hawaii "Conservation District," a copy of 

Regions! Ollice 
5600 Souih Quebec Slreei. Suite 2B0D - Englewooö Colorado 80111 - 303-694-0044 



03 INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

October 22, 1990 

Mr. William Kramer 
Deputy Field Supervisor 
U.S. Fish and Wildlife Service 
Pacific Islands Office 
P.O. Box 50167 
Honolulu, Hawaii 96850 

301182.24.01 

Dear Mr. Kramer 

tap«» w,th Implementation of the StraTg?Dem™f Ä *"£• *" A^* °f P°^ 
Richard Brock, Ph.D. for IT Corporation SE1nl Imnat've; ™" <=P°n was prepared by 
(EA) for Sandia National I^SSfe^^''»»-»«!^»« 
-tie » a faunal species of concern a. tine ^ £auffof L'P?', ^ thrca,ened I«« « respect a m presence „ or nMj ^ fadi.^'- »««use of the kck of previous informadon wich 

Dr. Brock's team recorded »r i«r. i*> 

^ys of flcld work. Somc SÄSSSE^ S£2 fV,0^0"5 - w° «*"*»« 
as they moved from foraging I0 rest rasTf Jr t undoubtedly recorded more than once 
construction of an additional' launch pTand eo^ T*™"   Dr- Brock «du*, ta 
histoncaUy conducted a, the KTF sLe ,9ofwffl„"2 T U,UChM *»"«' » «*« 
on green sea nirties residing i„ MB1„1Ä?,W' "ot "f™ «V quantifiable impacts 
recommended « near the KTF.   No specific mitigation measures are 

~£-eÄ 
.»eluded in me EA to be provided?SSÄtil%7V "** " " near "" "F wilUe 
. State of Hawaii "Conservation KÄ^JJÄ"- "—« "^it withm 

copy ot Dr. Brock s report is being sent to the 

c _„ Regional Oiuce 
5.00 Scum Oue.ec S.ree,. Su„e 280D. Ena.ewoo. Co,orado 80, n 

303-694-0044 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
PACIFIC ISLANDS OFFICE 1. , 

PO  BOX 50167 ul-^ 
KXXUIU. HAWAII  »6650 

DLC.°-
J
"- 

2 8 NOV iSSO 
Ms. Lucv Hackett Bar.brev 

Environmental Compliance Specialist 
International Technolo?v Corporation 
3*00 South Quebec St.-**:. Suite 2,0D 
Engieuood. Colorado  iO;].1 

Dear Ms. Sa.-.brev: 

This responds to your October 22 
and ornithological su;ve\ 
at Barking Sands, kauai. 

'■»SO request   for our  review of  the  botamni 
sports  prepared  for  the kauai Te-   riC öotanicil 

Hawaii. *" .T. v ixTF 

.-.nor  errors, the ust oi plants appears ; and current, o he accurate 

The ornithological survev adeauateiv n-r- - 
However, the Introduction   '     c' ; i,;:""10^ in the »«»■ 
relative densities of bird specie* at ?If « V     rCP°rt StateS thaT 

several circular plot cen^e!  No -ue? H   
V"te Were dete™^ °v 

no statistical analvsis of t£'popul«-on- ^h"! ^ pre5ented *nd there is 

If. an fact, the circula, Plo Thowa?Us d rh Wfc"? r"dy be f°UnCl at KT- included. ^.einoa uas used, the results should be 

Thank vou for allowin? us to review the reports. 

Smcerelv yours. 

(5*7 Ernest Kosaka 
Field Office Supervisor 
Fish and Wildlife Enhancement 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
PACIFIC ISLANDS OFFICE 

CO  BOX 50167 
HONOLULU. HAWAII   »6SS0 

tttt 
now* 

July 20, 1990 

Colonel Arnold H. Gavlor 
Deputy tor Operations 
U. S. Arr.y Strategic Defense Command - Huntsville 
P. 0. Box 1500 
Huntsville. Alabama  35607-3S01 

Attention:  Environmental Office 

Dear Colonel Gavlor: 

This replies to your July 9. 1990 request for our review of the Biological 
Assessment for the Exoatmosphenc Discrimination Experiment \EDX). It was 
delivered here on July 17, 1990 bv Mr. Randy Gallien of your staff. 

As noted in the Assessment, there are eight endangered and one threatened 
species iall animals) which can be found in the general area of the Pacific 
Missile Range Facility on Kauai.  Eight of the species are under this 
Service's jurisdiction and are the subject of this response; the ninth 
species, the humpback whale, is under the jurisdiction of the National Marine 
Fisheries Service. 

Two plants that are candidates for listing can also be found within the 
general project area. 

We concur with your determination that the construction and operation of the 
EDX project will not affect seven of the eight species.  These are the: 

Hawaiian coot 
Hawaiian common moorhen 
Hawaiian stilt 
Hawaiian duck 

Hawaiian hoary bat 
Hawaiian monk seal 
Green sea turtle 

We also concur with your determination that although the eighth listed 
species, the threatened Newell's Townsend's shearwater, may fly over the site 
and may be affected by the lights as described in the Assessment, the 
mitigation offered of shading the lights and other measures to reduce upward 
light will greatly reduce the chances for birds being adversely affected to 
any appreciable degree.  We recommend that the following mitigation be 
implemented to further reduce the chances for any adverse impact on 
shearwaters: 

1.  Unless absolutelv necessarv. flood lights and other non-essential 
lights should be extinguished during the few weeks each year when fledgling 
shearwaters flv from the upper interior portions of Kauai to the sea.  This 
period is usually in the early Fall (October).  The State's District Wildlife 
Biologist in Lihue can be consulted annuallv for more specific dates. 



•>  Although the secuntv fence planned as part of the project will aad 
any shearwaters winch may land within fenced areas by excluding such predators 
as dogs, the birds may fly into the fences if they are flying at low 
elevations.  Security guards and other appropriate staff should be instructed 
to inspect fence lines during the fledging season and pick up any grounded 
shearwaters  Shearwaters can be turned over to "aid stations» established  , 
around the island during those weeks to collect  treat and release  al out 
fledglings.  A record of any such birds collected should be provided to the 

State's District Biologist and to this office. 

The Assessment also identified that two species of plants which are Category 1 
candidates for listing as endangered (OpMoplossum concinnu^ and Sesbajii 
tomeitosa) can be found within the Barking Sands facility. Of these, only 
Qphi^lossum will be affected by the proposal.  We were pleased that you 
adjusted your project design so that as few of these plants as possible will 
be adversely affected.  The transplanting program helps to mitigate the loss 
of plants which will be destroyed during construction. 

Both of the candidate plants are scheduled to be proposed for listing " 
endangered in 1992. Once a species is proposed for listing, you must consider 
the possible impacts of any further federal actions on them and may be 

required to formally confer with this Service. 

Thank vou for allowing us to review your proposal. Should you have any 

questions or comments, please contact us again. 

Sincerely yours, 

William R. Kramer 
Acting Field Office Supervisor 
Fish and Wildlife Enhancement 



APPENDIX D 

HAWAII STATE COASTAL ZONE MANAGEMENT COMPLIANCE LETTER 


